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Description 



Field of the Invention 




[0001] This invention relates generally to a drum 
brake assembly for motor vehicles. 



[0006] It is an adva^Ap of the mass damper that it 
attenuates torsional ^JRion of the brake shoe and 
thereby reduces objectionable noises emanating there- 
from. 



Brief description of the drawings 



Background of the invention 

[0002] Drum brake designers have directed signifi- 
cant effort towards reducing the generation of objection- 
able noise generated during braking application. Re- 
cently, as exemplified by U.S. Patent 4,773,512, some 
of this effort has been directed to examining the contri- 
bution of the internal brake shoe to the generation of this 
noise or squeal. The '512 patent discloses non-uniform 
stiffening and reinforcing of the brake shoe to shift its 
natural frequency beyond that of the frequency of the 
objectionable noise being generated. Practising this in- 
volves accurately placing several reinforcements be- 
tween the brake shoe web and the table, or alternatively 
utilising new blanks for the table to provide upturned 
flanges. 

Object of the invention 

[0003] The present invention seeks to reduce the ob- 
jectionable noise generated by brake shoes in a drum 
brake assembly without requiring new blanks for the ta- 
ble or requiring precision positioning and welding of re- 
inforcements at the intersection of the web and the table. 



[0007] The invention will now be described further, by 
way of example, with reference to the accompanying 
10 drawings, in which :- 

FIG. 1 is an exploded view of an internal drum brake 
assembly having brake shoes fitted with mass 
dampers according to the present invention, 
15 FIG. 2 is a perspective view of a brake shoe having 
a mass damper according to the present invention, 
FIG. 3 is a perspective view of a mass damper in 
the form of an arcuate plate according to the present 
invention, 

20 FIG. 4 is a perspective view of an alternative em- 
bodiment of a brake shoe requiring two mass damp- 
ers according to the present invention, 
FIG. 5 is a sectional view taken from Fig. 2 showing 
an arcuate table undergoing a flutter mode of vibra- 

25 tion, and 

FIG. 6 is a sectional view taken from Fig. 3 showing 
a mass damper disposed along an arcuate edge of 
an arcuate table to attenuate a flutter mode of vi- 
bration according to the present invention. 

30 

Detailed description of the preferred embodiments 



Summary of the invention 

[0004] The present invention provides a brake shoe 
for a drum brake assembly, including a mass damper 
attached to the brake shoe for reducing objectionable 
noises emanating therefrom. 

[0005] In accordance with the present invention, there 
is provided a brake shoe for use in a drum brake of a 
motor vehicle, said brake shoe comprising: 

an arcuate table having inner and outer peripheries; 
a web fixed to the inner periphery of said table sub- 
stantially midway between opposite arcuate edges 
of said arcuate table; 

a lining secured to said outer periphery of said table, 
said lining being operative to effect braking contact 
with a brake drum; 

characterised in that; 

a mass damper is fastened to the arcuate table in 
a position on said inner periphery of said arcuate table 
adjacent to an arcuate edge and close to an anti-node 
of the arcuate table, said mass damper providing a con- 
centrated location of mass operative to attenuate tor- 
sional vibration of said brake shoe and thereby reduce 
objectionable noises emanating therefrom. 



[0008] Referring now to the figures, FIG. 1 illustrates 
a drum brake assembly 10 for a motor vehicle. The drum 

35 brake assembly 10 includes a brake backing plate 12 
having a primary brake shoe 14 and a secondary brake 
shoe 16 pivotally secured to the backing plate 12 by 
steady rest springs 18, 20 and pins 22, 24. An anchor 
pin 26 is rigidly attached to the backing plate 1 2. A brake 

40 drum 28 surrounds the brake shoes 14, 16 in spaced 
relation and attaches to a rotating wheel assembly (not 
shown). Brake linings 30, 32 on the brake shoes 14, 16 
are moved against an inner surface of the brake drum 
28 by a wheel cylinder 34 for frictionally stopping the 

45 motor vehicle. 

[0009] FIG. 2 illustrates the primary brake shoe 14, 
which will now be described, it being understood that 
the secondary brake shoe 16 is a mirror image of the 
primary brake shoe 14 for the purposes of this descrip- 

50 tion. The brake shoe 14 includes an arcuate table 40 
having a web 46 fixed to an inner periphery 42 substan- 
tially midway between opposite arcuate edges 48, 50 of 
the arcuate table 40. The arcuate table 40 further in- 
cludes an outer periphery 44 to which the lining 30 is 

55 fixed between first and second ends 52, 54 of the arcu- 
ate table 40. The brake shoe 14 also includes a mass 
damper, shown in the presently preferred form of an ar- 
cuate plate 60, fixed to the inner periphery 42 of the ar- 
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Guate table 40. 

[0010] Referring to Figs. 2 al^^the mass damper 
provides a concentrated location of mass, that may be 
shaped as required for packaging the neighbouring 
components within the drum brake assembly 10. In the 5 
preferred embodiment, the arcuate plate 60 includes in- 
ner and outer peripheries 62, 64 about one quarter of 
an inch (6.5 mm) apart and parallel to the inner periphery 
42 of the arcuate table 40. The arcuate plate 60 further 
includes opposite arcuate edges 66, 68 about one inch 10 
(25 mm) apart and first and second ends 70, 72 about 
two and a half inches (63 mm) apart. The present inven- 
tion is not so limited, however, as various shaped slugs 
of material are contemplated for conforming within the 
limited space available in the drum brake assembly 10. is 
One such example contemplated includes a cylindrical 
body having one end resiliently attached to the internal 
periphery 42 of the arcuate table 40. 
[0011] A protuberance 74 projects from the outer pe- 
riphery 64 of the arcuate plate 60 toward the inner pe- 20 
riphery 42 of the arcuate table 40. In the preferred em- 
bodiment, the arcuate plate 60 is stamped from mild 
steel, which allows the protuberance 74 to be projection 
welded to the inner periphery 42 of the arcuate table 40 
when constructed from a weld compatible material. This 25 
provides the most cost effective manner of attaching the 
mass damper to the arcuate table 40, however, the 
present invention is not so limited. Alternative fastening 
techniques may be required for materials not capable of 
welding. For example, the mass damper may be bond- 30 
ed, riveted or secured by a threaded fastener while pro- 
viding the equivalent function and operability. 
[0012] Referring now to Figs. 5 and 6, the position of 
the mass damper on the arcuate table 40 is preferably 
determined through testing the drum brake assembly 35 
10. Generally, when an objectionable noise, in the fre- 
quency range of 8-14 khz, emanates from the drum 
brake assembly 10 during operation it can be traced, at 
least in part, to a torsional vibration mode of the brake 
shoe 14. This vibration mode is characterised in that the *o 
arcuate table 40 undergoes what is referred to as flutter. 
At a characteristic frequency unique for each drum 
brake design, the opposite arcuate edges 48, 50 at a 
particular point between the first and second ends 52, 
54 of the arcuate table 40 experience an out-of-phase 45 
sinusoidal displacement. This point is referred to as an 
anti-node. As shown in Fig. 6, it is desirable to place the 
mass damper as close to the anti-node as possible to 
accomplish the greatest attenuation of the flutter, there- 
by reducing the noise emanating therefrom. so 
[001 3] Referring to Figs. 2 and 3, testing has indicated 
that for a brake shoe-1 ^ having an arcuate table 40 being 
twelve inches (30 cm) between first and second ends 
52, 54 and three inches (7.5 cm) between opposite edg- 
es 48, 50, the arcuate plate 60 is best positioned-mid- 55 
way between the first and second ends 52, 54 adjacent 
to one of the opposite edges, 48, 50. As can be seen in 
Fig. 5, for a brake shoe 14 having an arcuate table 40 



being twelve and oneMjh inches (30.8 cm) between 
with first and second^Bi 52, 54 and three and one- 
half inches (3.9 cm) between opposite edges 48, 50, two 
arcuate plates 60 are preferred. A first arcuate plate is 
positioned substantially midway between a first end 52 
and a midpoint 56 of the arcuate table 40, and a second 
arcuate plate 60 is positioned substantially midway be- 
tween a second end 54 and the midpoint 56 of the ar- 
cuate table 40. 



Claims 

1 . A brake shoe for use in a drum brake (1 0) of a motor 
vehicle, said brake shoe comprising: 

an arcuate table (40) having inner and outer pe- 
ripheries; 

a web (46) fixed to the inner periphery of said 
table (40) substantially midway between oppo- 
site arcuate edges (48,50) of said arcuate table 
(40); 

a lining (30) secured to said outer periphery of 
said table (40), said lining (30) being operative 
to effect braking contact with a brake drum (28); 

characterised in that; 

a mass damper (60) is fastened to the arcuate 
table (40) in a position on said inner periphery of 
said arcuate table (40) adjacent to an arcuate edge 
(50) and close to an anti-node of the arcuate table 
(40), said mass damper (60) providing a concen- 
trated location of mass operative to attenuate tor- 
sional vibration of said brake shoe (14) and thereby 
reduce objectionable noises emanating therefrom. 

2. A brake shoe as claimed in claim 1, wherein said 
mass damper (60) comprises an arcuate slug fas- 
tened midway between first and second ends 
(52,54) of said arcuate table (40). 

3. A brake shoe as claimed in claim 1, wherein said 
mass damper (60) comprises a first arcuate slug 
fastened substantially between a first end (52) and 
a midpoint (56) of said arcuate table (40), and a sec- 
ond arcuate slug fastened substantially midway be- 
tween a second end (54) and said midpoint (56) of 
said arcuate table (40). 

4. A brake shoe as claimed in any preceding claim, 
wherein said mass damper (60) is projection weld- 
ed to said arcuate table (40). 

5. A brake shoe as claimed in claim 2 or 3, wherein 
the or each arcuate slug comprises: 

an arcuate plate (60) having inner (62) and out- 
er (64) peripheries parallel to the said inner and 
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outer peripheries of sai^fcuate table (40); 
a protuberance (74) pn^^pig from said outer 
periphery (64) of aid arcuate plate (60) toward 
said inner periphery of said arcuate table (40), 
said protuberance adapted to be projection 5 
welded to said arcuate table (40). 

6. A brake shoe as claimed in claim 5, wherein said 
arcuate plate (60) is constructed from mild steel. 



7. A brake shoe as claimed in claim 5 or 6, wherein 
said arcuate plate (60) comprises; 



3. 



10 



bogenformigen 



40) befestigt ist. 



Eine Bremsbacke nach Anspruch 1 , in der der be- 
sagte Massedampfer (60) eine erste bogenformige 
Stange enthalt, die im wesentlichen zwischen ei- 
nem ersten Ende (52) und einem Mittelpunkt (56) 
der besagten bogenformigen Platte (40) befestigt 
ist und eine zweite bogenformige Stange, die im 
wesentlichen auf halbem Weg zwischen einem 
zweiten Ende (54) und dem besagten Mittelpunkt 
(56) der besagten bogenformigen Platte (40) befe- 
stigt ist. 



opposite arcuate edges about one inch (2.5 4. 

cm.) apart, is 

first and second ends (70,72) about one and 

one-half inches (3.8 cm.) apart; and 

said inner and outer peripheries (62,64) being 

about one quarter of an inch (6.5 mm.) apart. 5. 

20 



Eine Bremsbacke nach irgendeinem der vorherge- 
henden Anspruche, in der der besagte Masse- 
dampfer (60) an die besagte bogenformige Platte 
(40) buckelgeschweisst ist. 

Eine Bremsbacke nach Anspruch 2 Oder 3, in der 
die Oder jede bogenformige Stange enthalt: 



ein bogenformiges Blechs (60) mit einem In- 
nen- (62) und einem Aussenrand (64), die par- 
allel zum besagten Innen- und Aussenrand der 
25 besagten bogenformigen Platte (40) sind; 

einen Vorsprung (74), der aus dem besagten 
Aussenrand (64) des besagten bogenformigen 
Blechs (60) zum besagten inneren Rand der 
30 besagten bogenformigen Platte (40) hervor- 

ragt, wobei der besagte Vorsprung geeignet ist, 
urn auf die besagte bogenformige Platte (40) 
buckelgeschweisst zu werden. 

35 6. Eine Bremsbacke nach Anspruch 5, in der das be- 
sagte bogenformige Blechs (60) aus Flusstahl her- 
gestellt ist. 

7. Eine Bremsbacke nach Anspruch 5 Oder 6, in der 
40 das besagte bogenformige Blech (60) enthalt: 



Patentanspruche 

1. Eine Bremsbacke zur Anwendung in einer Brems- 
trommel (10) eines Kraftfahrzeugs, wobei die be- 
sagte Bremsbacke enthalt: 

eine bogenformige Platte (40) mit einem Innen- 
und einem Aussenrand; 

einen Arm (46), der am Innenrand der besagten 
Platte (40) im wesentlichen auf halbem Weg 
zwischen den gegenuberliegenden, bogenfor- 
migen Kanten (48, 50) der besagten bogenfor- 
migen Platte (40) befestigt ist; 

einen Belag (30), der an dem besagten Aus- 
senrand der besagten Platte (40) befestigt ist, 
wobei der besagte Belag (30) einwirkt, urn den 
Bremskontakt mit einer Bremstrommel (28) 
herzustellen; 

dadurch gekennzeichnet dass: 
ein Massedampfer (60) an der bogenformigen Plat- 
te (40) in einer Stellung auf dem besagten Innen- 
rand der besagten bogenformigen Platte (40) nahe 
zu einer bogenformigen Kante (50) und nahe zu ei- 
nem Knotenschutz der bogenformigen Platte (40) 
befestigt ist, wobei der besagte Massedampfer (60) 
eine konzentrierte Stelle der Masse liefert, die ein- 
wirkt, urn die Drehschwingung der besagten Brems- 
backe (14) zu verringern und dadurch unakzeptier- 
bare, von ihr kommende Gerausche zu reduzieren. 



gegenuberliegende, bogenformige Kanten, die 
etwa ein inch (2,5 cm) voneinander entfernt 
sind, 

45 

ein erstes und ein zweites Ende (70, 72), die 
ungefahr eineinhalb inch (3,8 cm) voneinander 
entfernt sind und 

so den besagten Innen- und Aussenrand (62, 64), 

die ungefahr ein Viertel inch (6,5 mm) vonein- 
ander entfernt sind. 



2. Eine Bremsbacke nach Anspruch 1 , in der der be- 55 Revendications 
sagte Massedampfer (60) eine bogenformige Stan- 
ge enthalt, die auf halbem Weg zwischen einem er- 1 . Machoire de frein destinSe a etre utilisee dans un 
sten und einem zweiten Ende (52, 54) der besagten frein a tambour (10) d'un vShicule a moteur, ladite 
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8 



machoire de frein compre 



une semelle en arc de cercle (40) presentant 
des peripheries interne et externe, 
une ame (46) fixee d la peripherie interne de 5 
ladite semelle (40) pratiquement d mi-chemin 6. 
entre des bords opposes en arc de cercle (48, 
50) de ladite semelle en arc de cercle (40), 
une garniture (30) fixee £ ladite peripherie ex- 
terne de ladite semelle (40), ladite garniture 10 7. 
(30) pouvant etre mise en oeuvre afin d'etablir 
un contact de freinage avec un tambour de frein 
(28), 

caracterise en ce que 15 
un amortisseur a masse (60) est fixe & la se- 
melle en arc de cercle (40) en un emplacement sur 
ladite peripherie interne de ladite semelle en arc de 
cercle (40) adjacent a un bord en arc de cercle (50) 
et proche d'un antinoeud de la semelle en arc de 20 
cercle (40), ledit amortisseur & masse (60) procu- 
rant un lieu concentre de masse agissant pour at- 
tenuer les vibrations de torsion de ladite machoire 
de frein (14) et reduire ainsi des bruits desagreables 
emanant de celle-ci. 25 



la^^^melle en arc de cercle (40), 
jb^P^e etant con<?ue pour etre sou- 



interne de la 
ladite protubl 
dee par bossage a ladite semelle en arc de cer- 
cle (40). 



Machoire de frein selon la revendication 5, dans la- 
quelle ladite plaque en arc de cercle (60) est cons- 
truite a partir d'acier doux. 

Machoire de frein selon la revendication 5 ou 6, 
dans laquelle ladite plaque en arc de cercle (60) 
comprend, 

des bords opposes en arc de cercle espacSs 

d'environ un pouce (2,5 cm), 

des premiere et seconde extremites (70, 72) 

espacees d'environ un pouce et demi (3,8 cm), 

et 

lesdites peripheries interne et externe (62, 64) 
etant espacees d'environ un quart de pouce 
(6,5 mm). 



Machoire de frein selon la revendication 1 , dans la- 
quelle ledit amortisseur a masse (60) comprend un 
bloc en arc de cercle fixe a mi-chemin entre des pre- 
miere et seconde extremites (52, 54) de ladite se- 30 
melle en arc de cercle (40). 

Machoire de frein selon la revendication 1 , dans la- 
quelie ledit amortisseur a masse (60) comprend un 
premier bloc en arc de cercle fixe pratiquement en- 35 
tre une premiere extremite (52) et un point milieu 
(56) de ladite semelle en arc de cercle (40), et un 
second bloc en arc de cercle fixe pratiquement a 
mi-chemin entre une seconde extremite (54) et ledit 
point milieu (56) de ladite semelle en arc de cercle *o 
(40). 

Machoire de frein selon Tune quelconque des re- 
vendications precedentes, dans laquelle ledit amor- 
tisseur a masse (60) est soude par bossages a la- 45 
dite semelle en arc de cercle (40). 

Machoire de frein selon la revendication 2 ou 3, 
dans laquelle le bloc ou chaque bloc en arc de cer- 
cle comprend : 50 

une plaque en arc de cercle (60) presentant des 
peripheries interne (62) et externe (64) paralle- 
les auxdites peripheries interne et externe de 
ladite semelle en arc de cercle (40), 55 
une protuberance (74) s'etendant depuis ladite 
peripherie externe (64) de ladite plaque en arc 
de cercle (60) en direction de ladite peripherie 
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